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Abstract
Background: Parkinson’s disease (PD) is a devastating neurodegenerative disorder. Reduced balance is one of the
cardinal symptoms of PD, predisposing people living with PD to experience difficulties with the execution of tasks
and activities, as well as hindering their involvement in meaningful life areas. The overarching aim of this study was
to explore how deficits in balance control manifest in everyday life and how it is managed by people with PD (PwPD).
Methods: Qualitative description was used as methodology, and in-depth interviews were conducted with 18
participants, between the ages of 46 to 83 years, with mild to severe PD. Interview transcripts were analyzed using
qualitative content analysis, following an inductive approach.
Results: One theme emerged from the analysis: Increased planning—choreographing life. Within this overarching
theme, two categories were identified, namely Limitations in mobility and New restricted functioning in everyday life, each
with 3–4 sub-categories. The categories described how PwPD handled decreased balance control in their everyday life
by using motor and cognitive strategies as a consequence of not trusting their body’s capacity to control balance.
Activities in everyday life, as well as the ability to partake in leisure and social activities were profoundly affected.
Conclusion: People with mild to severe PD used strategies to handle decreased balance and they choreographed
their lives around their individual current state of mobility and balance. The knowledge gained from this study can be
used to develop targeted interventions addressing the nuances of balance deficits in everyday life.
Keywords: Parkinson’s disease, Balance control, Activities in daily life
Introduction
Parkinson’s disease (PD) is a neurodegenerative disorder
for which there is no cure. Despite the variety of pharmaco-
logical and non-pharmacological treatments available [1, 2],
PD usually results in severe disability the longer an individ-
ual lives with the disease. Periods of decreased motor func-
tion (off-periods) are common as the disease progresses
due to altered response to pharmacological treatments [1].
Postural instability, a hallmark feature of PD, predisposes
people living with the disorder to experience difficulties
with the execution of tasks and activities [3]. Gait and bal-
ance difficulties are complex in PD and are evident early in
the disease and progresses over time [4–6]. Balance impair-
ments such as anticipatory postural adjustments, sensory
integration and dynamic gait are affected early in the dis-
ease [7, 8], often resulting in a higher occurrence of falls in
people with PD (PwPD) than healthy controls even before
diagnosis [9]. Reduced balance can also lead to a decreased
involvement in life situations, i.e. participation as defined
by the World Health Organisation [3]. Thus, the use of ex-
ercise to increase and maintain balance control has become
an important target in rehabilitation [10, 11].
An individual’s balance control is influenced by many
bodily systems [12]. Several of these systems, such as sen-
sory integration, reactive responses, anticipatory postural
adjustments, functional limits of stability, motor agility and
dual-tasking, are affected in PwPD, which result in reduced
balance control [4, 5, 13–15]. To perform dual-tasks, the
ability to divide attention and perform collective motor
and cognitive tasks is needed [16, 17]. The latest recom-
mendations from expert guidelines suggest the mainta-
nance of functional abilities through supervised exercise
training which challenge the limits and capacity of PwPD
[18, 19]. High level evidence, derived from rigorous rando-
mised controlled trials, exists, which indicate the beneficial
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effects of training on balance performance and gait [20].
However, studies have also found that objective improve-
ments in balance and gait did not always align with per-
ceived improvements, especially within the context of
everyday living [19]. Furthermore, participants felt that
their balance and functional abilities were non-modifiable
and could only decline over time. These findings necessi-
tate the research community to investigate beliefs and atti-
tudes with respect to the complexity of balance control in
Parkinson’s disease using the insiders’ perspective.
To date, very few studies have explored how PwPD per-
ceive balance control and the meaning they ascribe to it.
There is a definitive need to understand how PwPD concep-
tualise balance control and how it impacts their everyday
life. Moreover, there is a need to identify strategies PwPD
use to counteract balance deficits. Findings from such stud-
ies may, in turn, address misconceptions surrounding the
modifiability of balance control and lay the foundation for
developing targeted interventions that address the nuances
of balance deficits in everyday life. The aim of this study
was to explore how deficits in balance control manifest in
everyday life and how it is managed by PwPD.
Method and design
Qualitative description was used as the research method
due to its ontological origin within the doctrines of sub-
jectivism and nominalism [21, 22]. Qualitative description
is a useful method for understanding the lived experiences
of people around a particular phenomenon where mul-
tiple unique experiences exist [22]. It provides a basis for
developing a conceptual understanding of the meaning
and experiences attached to life situations [22]. The study
was approved by the Regional Ethical Council of
Stockholm (registration number of original application
2016/201–31 and supplement application 2016/1973–32).
Prior to the start of the study, participants were given ver-
bal and written information about the study before written
consent was obtained. Participants only enrolled in the
study once written informed consent was provided.
Participants and setting
Participants were recruited from the area of Stockholm
County in Sweden. The aim was to include a wide range of
PwPD, who where different in terms of their age, sex, liv-
ing status, years since diagnosis and disease stage. The in-
clusion criteria were: 1) a diagnosis of idiopathic PD [2], 2)
ability to communicate in swedish and 3) self-perceived re-
duced balance. Exclusion criteria was scores of ≤21 on the
Montreal Cognitive Assessment (MoCa) [23]. Nineteen
participants were recruited to the study, where one was ex-
cluded due to scoring low on the MoCA test. The median
age and range of this sample was 70 [46–83]. All of the
participants perceived reduced balance when initially ques-
tioned, and it was clinically assessed using the Mini-
Balance Evaluation Systems Test (Mini-BESTest) [24,
25]. Further, the Activities and Balance Confidence
(ABC)-scale [26, 27], the Walk-12G scale [28], the
motor examination part (III) of the Movement Disor-
ders Society- Unified Parkinson Disease Rating Scale
(MDS-UPDRS) [29, 30] and classification by Hoehn &
Yahr (H&Y) score between 1 and 4 (from minimal to
severe disability) [31] were used to collect background
information and is presented in Table 1.
The participants were tested in an ON medication
state. Eight of the participants used some type of walking
aid for some part or the entire day. Twelve of them had
experienced one or more falls in the last year. Four
people lived alone, of which all were women. Five people
lived in houses while the rest resided in apartments.
Only three persons had assisted living services and six
used household services. All of the participants used
medication for PD; 17 participants used Levodopa of
which one had a duodopapump, six participants used
dopamine agonists, four participants used MAO-B, three
participants used COMT inhibitors and one participant
undergone deep brain stimulation.
Data collection
The method used for data collection was in-depth inter-
views. The interviews were performed during November
2016 to February 2017 by a researcher and physical therap-
ist (HJ). Interviews were conducted face-to-face in a loca-
tion of the participant’s choice (mostly home-environment),
and lasted between 20 to 70min. A semi-structured inter-
view guide with open-ended questions was used [32]. The
first question in the interview guide was “If you were to de-
scribe to somebody that doesn’t know what it means to
have PD, how a common day in your life is, what would
you tell that person?” The other question areas were the
concept of balance, activity and participation perspectives,
falls and/or fear of falling and dual-task situations. The last
question was “Is there something you think that we haven’t
talked about regarding balance and falling, or is there some-
thing that you would like to ask about?” For further infor-
mation, see Additional file 1. The interviews were recorded
and then transcribed verbatim. Interviews were performed
before testing and collection of descriptive data, ensur-
ing that inquiries were done with minimum disruption
of the researched phenomenon and without bias of the
participant’s original ideas and thoughts regarding the
researched area.
Data analysis
Qualitative content analysis was performed according to
Graneheim & Lundman, with an inductive approach,
since previous research in this area is limited [33–35].
The material, i.e. individual protocols, was read several
times to ensure familiarization of the data [34]. Meaning
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units were selected and then condensated [33]. After
that, abstraction and interpretation on a higher level was
attempted and applied [35]. The meaning units then re-
ceived a code, i.e. a label. The codes were then sorted
into different sub-categories and then categories. Lastly,
a latent theme that connected the underlying categories
together was identified. Both latent –the underlying
meaning, and manifest content –the visible were in-
cluded in the analysis [33]. Examples of the analysis
process are shown in Table 2. The collected descriptive
Table 1 Background data of participants (N = 18)
ID No Gender Years since diagnosis Education a H&Y b MDS-UPDRS c Mini BesTest d ABC scale (%) e Walk 12 f
1 Female 21 3 3 40 24 60.0 15
2 Male 10 3 3 46 20 86.9 0
3 Male 4 3 2 40 16 83.1 16
4 Male 5 2 2 31 11 73.1 25
5 Female 10 3 2 14 – – 0
6 Female 4 3 2 19 24 76.3 8
7 Female 2 3 3 28 6 16.3 17
8 Female 7 3 1 16 20 70.6 1
9 Male 2 1 2 32 17 51.9 15
10 Male 14 2 3 33 22 64.3 19
11 Male 21 3 2 32 19 76.3 14
12 Male 9 3 3 23 19 75.6 23
13 Female 7 3 2 18 24 72.5 25
14 Female 3 2 2 22 19 26.3 28
15 Female 11 3 3 29 16 72.5 24
16 Male 10 3 4 62 4 16.9 38
17 Male 13 1 2 24 28 83.1 6
18 Female 5 3 2 20 25 88.8 2
aLevel of education 1 = Junior high school degree, 2 = High school degree, 3 = University degree
bHoehn & Yahr, a five-point disease rating scale, 1 = minimal or no disability and 5 = confinement to bed/wheelchair
cMovement Disorder Society -Unified Parkinson Disease Rating Scale, part (III), motor disability maximum score 56
dA 14-item clinical test covering 4 components of balance control maximum score 28
eActivities and balance confidence scale, a 16 item self-report questionnaire total score 100%
fThe walk 12 scale, a questionnaire about walking difficulties in everyday life, total score 42
Table 2 Example of the analysis process
Meaning unit Condensed meaning unit Code Sub-category Category Theme
Yes it, from day to day. Yes, it
can change, in one half-hour
I may not be able to walk and
then it changes back then again
and then I can be as movable
as ever before.
From day to day. One half-hour
not able to walk and then back
again and then be as movable
as ever before.
Mobility changes from
one moment to
another.
Planning for
fluctuating
symptoms
Limitations in
mobility
Increased planning—
choreographing life
Yes then you have to be a little,
either grab a hold in the arm of
my wife or take a hold of the
cane or move myself sideways
so that I pass by it.
Either grab a hold in the arm
of my wife or the cane or
move myself sideways pass
by it.
Can’t walk over
dangerous surfaces,
avoids them or needs
extra support.
Increased attention
to navigate uneven
terrain
But it doesn’t affect that much.
It affects me because I am less
I am more limited, I cannot do,
not be free as I was before.
Doesn’t affect that much.
Affects me more limited,
cannot be free as before.
Can no longer be
spontaneous.
Restricted personal
& social freedom
New restricted
functioning in
everyday life
Yes, what should I say … it’s okay.
It is … yes, so here in the apartment
then you can do almost everything
except climbing up on any ladders
and such, that I avoid because then
you can fall and hurt yourself.
It’s okay. In the apartment
you can do almost everything
except climbing on any ladders
and such, I avoid because you
can fall and hurt yourself.
Can do all domestic
chores in the
apartment except
walking up on ladders
Strategies to
perform everyday
tasks with less
trepidation
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data and other contextual information were also taken
into consideration so that a holistic analysis could be
performed [36, 37].
Several steps were taken to increase the trustworthi-
ness of the study [38]. To check for conformability of
data, continuous re-reading was carried-out to confirm
that meaning units, categories and themes were truth-
fully represented from the data [33]. The data analysis
was conducted by the first author (SL), a physical ther-
apist with clinical experience of working with PD as well
as other neurological diseases and geriatrics. To enhance
credibility and representativeness, peer-debriefing ses-
sions were held with co-authors (HJ, BE, and EF) until
agreement was reached [38].
Results
The overarching theme derived from the data was: In-
creased planning—choreographing life. Within this over-
arching theme there were two categories, namely
Limitations in mobility and New restricted functioning in
everyday life, each with either 3 or 4 sub-categories (see
Table 3). The first category examined how performance of
everyday movements were affected and how certain strat-
egies were used to stay in control with respect to partici-
pants safety and resources. The other category explored
how diminishing balance control altered participation in
activities in their daily and social lives. Moreover, this cat-
egory expands on how participants applied strategies to
perform everyday tasks to maintain independence and
functioning. The participants tended to rigorously plan
their life around their current state of mobility and bal-
ance. Overall, there was also an increased need for aware-
ness in order to remain in balance and a need to
choreograph each of their movements and activities.
Limitations in mobility
This category explores the increased attention and
awareness needed to walk and move safely at home, in
public space and in nature. The participants used strat-
egies like planning for fluctuating mobility and increased
their awareness to perform everyday movements with a
focus on maintaining balance control. It further specifies
the increased challenge that different exterior surfaces
pose to PwPD.
Planning for fluctuating symptoms
As a result of fluctuating mobility participants had a
feeling of uncertainty towards their body’s ability. At any
moment, periods of reduced mobility could appear that
would affect their postural stability. This could mean
that participants suddenly need support to stay in bal-
ance or that walking would be more unsteady and
slower on certain days. However, participants could also
predict when fluctuating mobility and balance would
occur, and experienced that circumstances like being
tired, stressed or cold would exacerbate these symptoms.
“So sleep is extra important for me, if I don’t sleep
enough also my balance is affected … ” Participant 12
Balance control was experienced to be best after having
exercised and when they were well medicated, and was
worst during off periods, i.e. periods of bradykinesia.
Consequently, the ability to control movements was then
reduced, affecting how different functional movements,
like standing up to stair climbing were performed. Dis-
similarly, periods of dyskinesia could be perceived as
easier to control than bradykinesia. Not knowing when
periods of reduced mobility would come affected the
ability to participate in everyday activities, as they
needed to plan for periods of reduced mobility.
“I haven’t used public transport in ages. Yes due to
balance and everything. When I sit down, I can sit
down in the car and be so damn alert … and then
when I walk out of there then I can hardly get out be-
cause I am so stiff. That’s this disease.” Participant 14
Public space and increase of walking limitations
Several scenarios were described when participants had
fallen or been close to falling in situations out in the
public. Walking inside and especially in stores would
trigger walking disabilities, and participants would there-
fore become fearful of navigating interior and cluttered
Table 3 Description of theme, categories and sub-categories
Sub-categories Categories Theme
-Planning for fluctuating symptoms Limitations in mobility Increased planning—choreographing life
- Public space and increase of walking limitations
- Conscious movement strategies
-Increased attention to navigate uneven terrain
-Increased tendency to avoid leisure activities New restricted functioning in everyday life
-Restricted personal & social freedom
-Strategies to perform everyday tasks with less trepidation
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spaces. Some used a shopping cart or extra medication
to be able to perform these tasks.
“Yes, people are in the way. I notice it in stores when I
walk. It’s like coming inside after having been outside and
walked with long nice steps outside and then you come in
and then it’s short steps and that is how it is in stores
also, even though the space is bigger.” Participant 11
Other situations that would cause problems was walking
in crowded areas, like when using public transportation.
To walk through a crowd and handle the unpredictabil-
ity of other people would offset the rhythm of their gait.
Walking through narrow spaces like turnstiles on the
subway, the doors of a train or getting on the escalator
would cause problems with initiation of gait, freezing
symptoms and at times cause falls.
“Last time when I was walking on the escalator last
Saturday and was going up, then I had a gait-stop
and I wanted so much to get to the escalator but I
wouldn’t quite reach it but I thought if I can grab this
railing with my hand then it will come, then it pulls
me away. But the legs didn’t follow … ” Participant 13
Conscious movement strategies
This sub-category describes how participants had a
heightened awareness towards their performance of every-
day movements like raising from a chair, standing and
turning around. A similarity among participants was hav-
ing problems with turning in place, also for those that did
not experience major difficulties with their balance per se.
“I can not move, neither turn, just take the foot and
turn and put it there, without any drop-downs on
support points. It goes very slow when I turn … ”
Participant 9
Also, less complex but common movements in everyday
life were considered unsafe or worrisome. Participants
were aware of when and how they needed extra support.
The need for support when walking varied from using
walking aids, such as a walker to walk safely or to hold-
ing on to objects in their home environment, to not
needing any support at all. However, the walker was also
described as an extra “thing” to handle, requiring atten-
tion, therefore, not always making walking easier. Some-
thing participants had reflected on was the need to
concentrate on what they were doing, to think about
how they were moving—a strategy used all the time or
only in medication off-periods.
“When you are out and walking otherwise, you just
walk. You don’t think, you don’t go on and shout
orders to your feet when you walk they just go where
you want them to. I kind of need to concentrate on
what I am about to do.” Participant 9
“Well, when I am about to sit down, a thought can
hit me and then I stay standing. I let go of the
thought, and focus on the task.” Participant 16
Increased attention and focus to navigate uneven terrain
Participants were afraid of walking on ice and snow during
winter and they used strategies, like using ice-cleats to
reduce their fear and to try and remain active. Use of walk-
ing aids like canes, Nordic walking sticks or having com-
pany, were common strategies to feel safer when walking
throughout the year. Another strategy was being more
mindful by paying close attention to the movements and
condition of the surface they were navigating, to avoid slick
patches and falls. Participants also avoided going outside
completely due to fear of falling, affecting the ability to
participate in activities especially during winter-time.
And I make sure that I use ice-cleats or sturdy shoes
so that ... I plan how I will walk and then I take a
stroll here in the area and look at curtains and
such.” Participant 15
It was also increasingly harder to walk on uneven terrain
like in the woods and on hilly footpaths, since they did
not trust their ability. There was a constant need to look
ahead on walking paths to have the best grip and to
avoid obstacles.
“If I walk on some trail and meet somebody and so
on. Then I can let people pass instead of, so that I
don’t have to walk to the side because then I can be
afraid of maybe falling or so … ” Participant 6
New restricted functioning in everyday life
This category explore how the disease increasingly re-
stricted the participants personal freedoms. Further, this
category highlights how participants employed strategies
to perform increasingly precarious everyday tasks and
how they changed their participation in activities.
Increased tendency to avoid leisure activities
This subcategory relates to how PwPD increasingly
avoided leisure activities that involved challenging their
balance as the disease progressed. One complex activity
that participants had ceased with was downhill skiing,
due to its complexity and the high risk of falling, but
also due to having a disease and natural aging.
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“I feel unsteady and I don’t ski which I did before
and that is also connected a little bit with balance
but also to, yes, with the whole situation I guess you
can say.” Participant 5
Participants would still try to go cross-country skiing,
but mainly on flat surfaces where they could control
their own speed and the risk of falling was minimal,
while others stopped with this altogether. Participants
continued with activities like playing tennis or golf
where they adjusted their way of playing to match their
physical capacity. Other activities where participants no-
ticed that the balance had changed were when dancing
or riding a bicycle.
“I have a bike that I don’t dare to use any longer. It’s
like with an airplane, the critical moments is the
take off and landing … I don’t trust my ability.” Par-
ticipant 8
Moreover, reduced ability to walk on uneven surfaces es-
pecially when simultaneously performing other tasks
made it precarious to do work in the garden.
Restricted personal & social freedom
This sub-category coincides with how reduced balance
have an impact on participants’ emotional and social life.
Restricted gait and fluctuating mobility made it harder
to be able to plan and attend to different events, as well
as keeping social appointments. This could result in par-
ticipants being confined to their home or them requiring
outside company in order to participate. The partici-
pants could no longer be spontaneous and this created a
feeling of restricted personal freedom. Further, not being
able to do the same activities as before, like visiting the
town and walk around due to decreased balance cap-
acity, had an effect on their mood.
“I was free to go to the store and try on clothes or
shoes. Go and look at something, an exhibition or
concert. Meet friends and go to the movies or
organize something and go together but now it is … ”
Participant 1
Gradually the personal freedom and social life was in-
creasingly restricted. As the disease progressed, balance
control was no longer taken for granted. On the other
hand, by planning beforehand and having support from
others, participants could remain active.
“Now, there will be a Christmas show, then grandpa
has always attended so I want to do the same for all
of my children. If I can only sit down... then I have
one of those chairs … a beach chair that I sit on.
Then I can sit for a long time. If I want to it is pos-
sible to solve.” Participant 3
Strategies to perform everyday tasks with less trepidation
This subcategory relates to the increased amount of
planning and the need for strategies to perform everyday
and personal tasks with less fear and anxiety. Depending
on the disability level and the prevalence of fluctuating
mobility, tasks and activities in the participants’ home,
even those concerning their personal hygiene, became
increasingly precarious. They were required to be more
aware and use extra attention when getting dressed. An-
other situation performed with apprehension and in-
creased focus due to its complexity, was when
participants stood up and attended to personal care after
using the toilet.
“The transition between sitting to doing things, make
you afraid. To handle the clothes. To clean up and
so on, busy with both your hands. I question my bal-
ance. Is it enough? Will I manage?” Participant 10
Another strategy dealing with fluctuating mobility, was
to postpone certain tasks or plan to perform them
mainly during on-periods. Off-periods slowed down both
movements and cognitive capacity, which affected the
ability to perform tasks.
“Then I can do everything, I have a list of things to
do.” Participant 13
“If I sleep a little long, then … If I get up at five
o’clock, then there is speed in me. Then I go up and
make coffee and fix everything … But if I let it get to
around seven o’clock, then I can get standing in some
situation so that I tense up. The muscles all turned
on I hold on to the door, or some table there, some-
thing and I don’t dare to let go because then I will
take off.” Participant 11
Depending on how frequent and predictable the off-
periods were, other strategies like using aids or getting as-
sistance from someone were needed to assure that a task
could be performed. Another increasingly more common
strategy was to start “doing one thing at a time”. Partici-
pants reflected on the fact that they tended to only do one
thing at a time and that it had been a gradual shift.
“I can feel that when it becomes too much things
that should happen then I can say ‘stop now, now
let’s take it one thing at a time’. I can say that more
often then what I did before.” Participant 6
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Discussion
Findings from this study suggest that people with mild
to severe PD cultivate strategies to function in everyday
situations as a consequence of distrusting their body’s
capacity. One of the study’s main findings is the need for
planning as a consequence of the unpredictability of
motor symptoms and balance control. To continue to
perform everyday tasks, participants scheduled activities
during on-periods of medication. Motoric demanding
leisure activities were sometimes avoided due to the un-
predictability of balance dysfunction. Participants attrib-
uted other motor symptoms like bradykinesia as well as
psychological causes to affect their balance control.
Moreover, this resulted in a restriction of personal free-
dom and participation in activities.
Studies exploring the subjective experience of PD symp-
toms are warranted in order for therapist to better under-
stand patient perspectives. A previous study found that
impaired balance in PwPD was perceived as a loss of con-
trol in everyday life [39]. In the current study, we unfold
the concept of balance further by describing how PwPD
experience and manage the consequences of impaired bal-
ance. One consequence was the use of planning as a strat-
egy, which was confirmed in other research [40, 41].
Additionally, the results from this study suggest that par-
ticipants use of planning as a strategy was ever-present.
There is also some evidence to suggest that PwPD have an
increased personality of harm-avoidance behaviour [42,
43], which may contribute to the use of planning as a strat-
egy and breadth of life involvements. Another strategy that
was common among participants in this study was taking
additional medicine in times when there seemed to be
higher demands on balance and mobility, like when walk-
ing in a grocery store. This strategy was also found in a
study researching the significance of walking in PwPD
[44]. Increased attention and focus on the act of walking
was a different, yet effective strategy to stay in balance. In
line with this, another study described how persons would
“drive” their walking pattern by increasing their attention
[45]. Moreover, findings from this study suggest that in-
creased attention were used to “drive” movements in
everyday life situations as well.
Both motor demanding leisure activities and activities
of a social character were restricted or avoided due to
reduced balance. The experience of restricted personal
and social freedom is confirmed elsewhere [40, 41, 44].
Previous research shows that decreased mobility, bal-
ance, occurrence of freezing of gait (FoG), falls and fear
of falls affected daily life and had an impact on participa-
tion in different activities [46]. In fact, studies have
shown that two risk factors of falling in PwPD, and even
healthy elderly, involved reduced balance confidence and
concerns about falling [47–49]. Almost all participants
reported an increased level of cautiousness, especially
during medication off-periods, which can be interpreted
as having reduced balance confidence.
Another important finding of this study suggests that
an additional dual-task seemed to be very attention de-
manding. Problems with reduced balance and increase
of FoG in dual-task situations (like when walking in
crowded spaces and doing grocery shopping) were often
described. This could be explained by the fact that regu-
lation of gait variability and rhythmicity is attention de-
manding for PwPD, and is more affected when a dual
task is performed [50]. Moreover, reduced balance when
attention is diverted have been reported in people in
early stages of PD [6], implying the need to adress bal-
ance control as a matter of urgency in the newly-
diagnosed. Further, dual-tasking can increase the risk of
falling and affect the performance of turning in place
and trigger FoG [51–54], which was reported among
participants. Dual tasking is considered to be important
during activities in everyday life and can be impaired in
PD due to motor-symptoms and impaired cognition
[16]. Participants in this study reported difficulties when
getting dressed, when using the toilet and when cooking.
They would increase their attention and prioritize the
movement or walking above additional tasks. Further,
they were aware of their own capacity with regard to en-
vironmental demands and how mobility aids, for ex-
ample, decreased their functional performance at times.
One strength of the study was the number of partici-
pants that were included. Theoretically, this ensures a level
of saturation and a deeper analysis of the complex
phenomenon –balance control [55, 56]. The interviewer
had never met any of the participants before and was pre-
sented as a researcher and not as a physical therapist, all
aiding in reducing response bias. One limitation was the
fact that only one interview, at one point in time, was con-
ducted, leaving a gap concerning the development of bal-
ance issues and how it affected functioning over time in
PwPD. People in early stages of PD were included in this
study since according to the latest research, balance defi-
cits are common even in early stages of PD [4–6], which
was also the case in our study. According to our testing 11
of 18 participants had a H&Y score of 1–2, and 10 of these
had reduced balance according to one or more domains
on the Mini-BESTest. Moreover, six of the participants in
early stages H&Y score 1–2, had a score < 21 on the Mini-
BESTest which is a predictor for falls [57]. The participants
were tested in an on-state of medication, which could ex-
plain why one participant, with a maximum Mini-BESTest
score of 28, still perceived reduced balance. It would there-
fore have been interesting to have tested the participants
also in the off medication stage. Another limitation was
that we did not investigate if the participants had psycho-
logical symptoms like depression, that may have negatively
affected how they coped with reduced balance. Our earlier
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research have shown a relation between fear of falling and
depressive symptoms [58]. To increase credibility, the ana-
lyzed material was peer-debriefed by other authors (HJ, EF
and BE) at several occasions [38]. There was an equal
amount of men and women included in the study. How-
ever, all men lived with somebody while only four of the
women did. This may have had an impact on domestic life,
where tasks could be divided or shared to a greater extent.
It is also important to note that other contextual parame-
ters, like age and disease severity, may have had a larger
impact than gender. There may be some limitations con-
cerning the transferability of findings to rural settings due
to the fact that all participants lived in the city. However,
the aim of this study was not to generalize the results, but
rather to develop a conceptual understanding of balance
control and how it impacts the lived experience of PwPD.
In conclusion, people with mild to severe PD experi-
ence reduced balance and this affects their ability to par-
ticipate in activities of everyday life and perform dual-
tasks. Participants were cautious, avoided difficult tasks
or performed them with increased attention. This re-
sulted in participants choreographing their life around
current states of mobility and balance. The awareness of
having reduced balance was a mind-set with which the
participants undertook every activity or task. To be able
to handle and perform everyday tasks, movements and
activities, participants used motor and cognitive strat-
egies. The knowledge gained from this study can be used
to inform PwPD on the variable nature of balance con-
trol and performance. Further, it can be helpful in devel-
oping targeted interventions that address the nuances of
balance deficits in everyday life. Future research is
needed on how to implement these strategies, who to
target specifically, and when to target them. Further-
more, a need exist to explore how men and women ex-
perience reduced balance and how it affects them in
daily life. Further work is also required to study the in-
fluences of balance control in the context of everyday
living and not in the laboratory.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12883-020-01632-4.
Additional file 1. Interview guide
Abbreviations
ABC-scale: Activities and Balance Confidence scale; FoG: Freezing of gait;
H&Y: Hoehn & Yahr; MDS-UPDRS: The motor examination part (III) of the
Movement Disorders Society- Unified Parkinson Disease Rating Scale; Mini-
BESTest: Mini-Balance Evaluation Systems Test; MoCa: Montreal Cognitive
Assessment; PD: Parkinsons disease; PwPD: People with PD
Acknowledgments
We wish to thank all participants for sharing their experiences.
Authors’ contributions
SL contributed to design of study, was a major contributor in analysis and in
writing the manuscript. CJ contributed to writing of manuscript. HJ
performed interviews, contributed to design of study and analysis. BE
contributed to design of study and analysis. EF contributed to design of
study and analysis. All authors contributed to revision of manuscript prior to
submission for publication. All authors read and approved the final
manuscript.
Funding
Open access funding provided by Karolinska Institute Doctoral School in
Health Care Sciences and the Swedish Research Council. Funding agencies
had no influence on the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Ethics approval and consent to participate
The study was approved by the Ethical Council of Stockholm (registration
number of original application 2016/201–31 and supplement application
2016/1973–32) and stringently followed the principles of the Declaration of
Helsinki. All the participants were given verbal and written information about
the study, and signed a written consent form to participate in the study
before data collection commenced.
Consent for publication
All participants provided written consent for the data from this study (i.e.
their data) to be published.
Competing interests
The authors declare that they have no competing interests.
Author details
1Department of Community Medicine and Rehabilitation, Umeå University,
Umeå, Sweden. 2Department of Health and Rehabilitation Sciences, Division
of Physiotherapy, Stellenbosch University, Cape Town, South Africa.
3Department of Neurobiology, Care Sciences and Society, Division of
Physiotherapy, Karolinska Institutet, Stockholm, Sweden. 4Karolinska Institutet
and Function Area Occupational Therapy and Physiotherapy, Function of
Allied Health Professionals, Karolinska University Hospital, Stockholm,
Sweden. 5Stockholms Sjukhem R&D unit, Stockholm, Sweden.
Received: 3 July 2019 Accepted: 31 January 2020
References
1. Olanow WC, Watts LR, Koller CW. An algorithm (decision tree) for the
management of Parkinson’s disease (2001): Treatment Guidelines.
Neurology. 2001;56(11 Suppl 5):S1–S88.
2. Lang AE, Lees A. Management of Parkinson’s disease: an evidence-based
review. Mov Disord. 2002;17(Suppl 4):S1–S166.
3. Tan DM, McGinley JL, Danoudis ME, Iansek R, Morris ME. Freezing of gait
and activity limitations in people with Parkinson’s disease. Arch Phys Med
Rehabil. 2011;92(7):1159–65.
4. Yitayeh A, Teshome A. The effectiveness of physiotherapy treatment on balance
dysfunction and postural instability in persons with Parkinson's disease: a
systematic review and meta-analysis. BMC Sports Sci Med Rehabil. 2016;8:17.
5. Konczak J, Corcos DM, Horak F, et al. Proprioception and motor control in
Parkinson's disease. J Mot Behav. 2009;41(6):543–52.
6. Chen T, Fan Y, Zhuang X, et al. Postural sway in patients with early
Parkinson's disease performing cognitive tasks while standing. Neurol Res.
2018;40(6):491–8.
7. Jeong-Ho P, Yeo-Jeong K, Fay Bahling H. What is wrong with balance in
Parkinson’s disease? J Mov Disord. 2015;8(3):109–14.
8. Schoneburg B, Mancini M, Horak F, Nutt JG. Framework for understanding
balance dysfunction in Parkinson’s disease, vol. 28; 2013. p. 1474–82.
9. Nyström H, Nordström A, Nordström P. Risk of Injurious Fall and Hip
Fracture up to 26 y before the Diagnosis of Parkinson Disease: Nested Case-
Control Studies in a Nationwide Cohort. Plos Med. 2016;13(2):e1001954.
LaGrone et al. BMC Neurology           (2020) 20:50 Page 8 of 9
10. Tanaka K, de Quadros AC Jr, Santos RF, Stella F, Gobbi LT, Gobbi S. Benefits
of physical exercise on executive functions in older people with Parkinson’s
disease. Brain Cogn. 2009;69(2):435–41.
11. Goodwin VA, Richards SH, Taylor RS, Taylor AH, Campbell JL. The
effectiveness of exercise interventions for people with Parkinson’s disease: A
systematic review and meta-analysis. Mov Disord. 2008;23:631–40.
12. Horak FB. Postural orientation and equilibrium: what do we need to know about
neural control of balance to prevent falls? Age Ageing. 2006;35(2):ii7–ii11.
13. Kim SD, Allen NE, Canning CG, Fung VS. Postural instability in patients with
Parkinson's disease. Epidemiology, pathophysiology and management. CNS
Drugs. 2013;27(2):97–112.
14. Vervoort G, Bengevoord A, Nackaerts E, Heremans E, Vandenberghe W,
Nieuwboer A. Distal motor deficit contributions to postural instability and
gait disorder in Parkinson's disease. Behav Brain Res. 2015;287:1–7.
15. Bloem BR, Grimbergen YAM, van Dijk JG, Munneke M. The “posture second”
strategy: a review of wrong priorities in Parkinson's disease. J Neurol Sci.
2006;248(1–2):196–204.
16. Strouwen C, Molenaar EA, Keus SH, et al. Protocol for a randomized
comparison of integrated versus consecutive dual task practice in
Parkinson's disease: the DUALITY trial. BMC Neurol. 2014;14:61.
17. Silsupadol P, Shumway-Cook A, Lugade V, et al. Effects of single-task versus
dual-task training on balance performance in older adults: a double-blind,
randomized controlled trial. Arch Phys Med Rehabil. 2009;90(3):381–7.
18. Keus SHJ, Bloem BR, Hendriks EJM, Bredero-Cohen AB, Munneke M.
Evidence-based analysis of physical therapy in Parkinson's disease with
recommendations for practice and research. Mov Disord. 2007;22(4):451.
19. Leavy B, Roaldsen KS, Nylund K, Hagstromer M, Franzen E. “Pushing the Limits”:
Rethinking Motor and Cognitive Resources After a Highly Challenging Balance
Training Program for Parkinson Disease. Phys Ther. 2017;97(1):81–9.
20. Conradsson D, Lofgren N, Nero H, et al. The effects of highly challenging
balance training in elderly with Parkinson's disease: a randomized controlled
trial. Neurorehabil Neural Repair. 2015;29(9):827–36.
21. Granskär M, Höglund-Nielsen B. Tillämpad kvalitativ forskning inom hälso-
och sjukvård. Lund: Studentlitteratur; 2012.
22. Sandelowski M. Whatever happened to qualitative description? Res Nursing
Health. 2000;23(4):334–40.
23. Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal cognitive
assessment, MoCA: a brief screening tool for mild cognitive impairment. J
Am Geriatr Soc. 2005;53(4):695–9.
24. Franchignoni F, Horak F, Godi M, Nardone A, Giordano A. Using
psychometric techniques to improve the balance evaluation systems test:
the mini-BESTest. J Rehabil Med. 2010;42(4):323–31.
25. Di Carlo S, Bravini E, Vercelli S, Massazza G, Ferriero G. The mini-BESTest: a
review of psychometric properties. Int J Rehabil Res. 2016;39(2):97–105.
26. Jonasson SB, Nilsson MH, Lexell J. Psychometric properties of four fear of
falling rating scales in people with Parkinson's disease. BMC Geriatr. 2014;14:66.
27. Myers AM, Fletcher PC, Myers AH, Sherk W. Discriminative and evaluative
properties of the activities-specific balance confidence (ABC) scale. J
Gerontol A Biol Sci Med Sci. 1998;53(4):M287–94.
28. Holland A, O’Connor RJ, Thompson AJ, Playford ED, Hobart JC. Talking the
talk on walking the walk: a 12-item generic walking scale suitable for
neurological conditions? J Neurol. 2006;253(12):1594–602.
29. Martinez-Martin P, Forjaz MJ. Metric attributes of the unified Parkinson's
disease rating scale 3.0 battery: part I, feasibility, scaling assumptions,
reliability, and precision. Mov Disord. 2006;21(8):1182–8.
30. Forjaz MJ, Martinez-Martin P. Metric attributes of the unified Parkinson's
disease rating scale 3.0 battery: part II, construct and content validity. Mov
Disord. 2006;21(11):1892–8.
31. Hoehn MM, Yahr MD. Parkinsonism: onset, progression, and mortality. 1967.
Neurology. 2001;57(10 Suppl 3):S11–26.
32. Carter RE, Lubinsky J. Rehabilitation research [Elektronisk resurs] : principles
and applications. London: Elsevier Health Sciences; 2015.
33. Graneheim UH, Lundman B. Qualitative content analysis in nursing research:
concepts, procedures and measures to achieve trustworthiness. Nurse Educ
Today. 2004;24(2):105–12.
34. Elo S, Kyngas H. The qualitative content analysis process. J Adv Nurs. 2008;
62(1):107–15.
35. Graneheim UH, Lindgren BM, Lundman B. Methodological challenges in
qualitative content analysis: a discussion paper. Nurse Educ Today. 2017;56:29–34.
36. Montgomery BM, Duck S. Studying interpersonal interaction. New York:
Guilford Press; 1993.
37. Carter R. Rehabilitation research : principles and applications. 4th ed.
Philadelphia: Saunders; 2011.
38. Elo S, Kääriäinen M, Kanste O, Pölkki T, Utriainen K, Kyngäs H. Qualitative
content analysis: active focus on trustworthiness. SAGE Open. 2014;4(1):1–10.
39. Johansson H, Franzén E, Skavberg Roaldsen K, Hagströmer M, Leavy B.
Controlling the uncontrollable: perceptions of balance in people with
Parkinson disease. Phys Ther. 2019;99(11):1501–10.
40. Thordardottir B, Nilsson MH, Iwarsson S, Haak M. “You plan, but you never
know” – participation among people with different levels of severity of
Parkinson’s disease. Disabil Rehabil. 2014;36(26):2216–24.
41. Haahr A, Kirkevold M, Hall EOC, Ostergaard K. Living with advanced
Parkinson's disease: a constant struggle with unpredictability. J Adv Nurs.
2011;67(2):408–17.
42. Kaasinen V, Nurmi E, Bergman J, et al. Personality traits and brain
dopaminergic function in Parkinson's disease. Proc Natl Acad Sci U S A.
2001;98(23):13272–7.
43. Costa A, Caltagirone C. Individual differences in approach-avoidance
aptitude: some clues from research on Parkinson's disease. Front Syst
Neurosci. 2015;9:43.
44. Sjödahl Hammarlund C, Andersson K, Andersson M, Nilsson MH, Hagell P.
The significance of walking from the perspective of people with Parkinson’s
disease. J Parkinsons Dis. 2014;4(4):657–63.
45. Jones D, Rochester L, Birleson A, et al. Everyday walking with Parkinson’s
disease: understanding personal challenges and strategies. Disabil Rehabil.
2008;30(16):1213–21.
46. Murdock C, Cousins W, Kernohan WG. “Running water Won’t freeze”: how
people with advanced Parkinson’s disease experience occupation. Palliat
Support Care. 2015;13(5):1363–72.
47. Almeida LR, Sherrington C, Allen NE, et al. Disability is an independent
predictor of falls and recurrent falls in people with Parkinson’s disease
without a history of falls: a one-year prospective study. J Park Dis. 2015;5(4):
855–64.
48. Bryant MS, Rintala DH, Hou JG, Protas EJ. Relationship of falls and fear of
falling to activity limitations and physical inactivity in Parkinson's disease. J
Aging Phys Act. 2015;23(2):187–93.
49. Cleary K, Skornyakov E. Predicting falls in community dwelling older adults
using the activities-specific balance confidence scale. Arch Gerontol Geriatr.
2017;72:142–5.
50. Yogev G, Giladi N, Peretz C, Springer S, Simon ES, Hausdorff JM. Dual
tasking, gait rhythmicity, and Parkinson’s disease: which aspects of gait are
attention demanding? Eur J Neurosci. 2005;22(5):1248–56.
51. Heinzel S, Maechtel M, Hasmann SE, et al. Motor dual-tasking deficits
predict falls in Parkinson’s disease: a prospective study. Parkinsonism Relat
Disord. 2016;26:73–7.
52. Jacobs JV, Nutt JG, Carlson-Kuhta P, Allen R, Horak FB. Dual tasking during
postural stepping responses increases falls but not freezing in people with
Parkinson's disease. Parkinsonism Relat Disord. 2014;20:779–81.
53. de Souza Fortaleza AC, Mancini M, Carlson-Kuhta P, et al. Dual task
interference on postural sway, postural transitions and gait in people with
Parkinson’s disease and freezing of gait. Gait Posture. 2017;56:76–81.
54. Joke S, Sarah V, Kaat D, Wim V, Eric K, Alice N. Freezing of gait in Parkinson’s
disease: the impact of dual-tasking and turning. Mov Disord. 2010;25:2563–70.
55. Crouch M, McKenzie H. The logic of small samples in interview-based
qualitative research. Soc Sci Inform. 2006;45:483–99.
56. Guest G, Bunce A, Johnson L. How many interviews are enough? Field
Methods. 2006;18(1):59–82.
57. Lopes LKR, Scianni AA, Lima LO, Lana RC, Rodrigues-De-Paula F. The Mini-
BESTest is an independent predictor of falls in Parkinson Disease. Braz J
Phys Ther. 2019;S1413-3555:30809–8.
58. Franzén E, Conradsson D, Hagströmer M, Nilsson MH. Depressive symptoms
associated with concerns about falling in Parkinson’s disease. Brain Behav.
2016;6(10):e00524.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
LaGrone et al. BMC Neurology           (2020) 20:50 Page 9 of 9
